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Abstract 
The term infrastructure, as a mechanism of support for spatial data, was used for 
the first time in the early 1990s in Canada. Today, the concept of spatial data 
infrastructure (SDI) has become a new paradigm worldwide for the collection, use, 
exchange and distribution of spatial data and information. Spatial data 
infrastructures are developed through sets of spatial data, metadata, agreements 
for joint spatial data use and distribution, network services and coordination 
activities. SDI is always present in a certain form, but the level of implementation 
varies according to current demand. In this context, the building or setting up of an 
SDI can be seen as an improvement or addition to one already in existence. One 
of the main goals of SDI is the horizontal and vertical linking of subjects that create 
and use spatial data. Subjects can be classified at several basic levels – from 
personal and corporative, through local and county, to national, regional and finally, 
global. Today, the most important level is the national level i.e. the National Spatial 
Data Infrastructure (NSDI) project and the European Union (EU) Infrastructure for 
Spatial Information in Europe (INSPIRE) Directive. Without spatial data and 
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services, it would be impossible to manage space effectively, plan city 
development, monitor the situation on the ground, or carry out many other activities. 
This paper gives an overview of different initiatives and efforts in establishing SDI 
in Bosnia and Herzegovina. State bodies such as the government and the State 
Geodetic Administration have the main role in collaborating with the public and 
commercial sectors and also with the academic community. As the main factor in 
creating a future SDI, the State Geodetic Administration has launched several 
initiatives the goal of which is the installation of new technologies, equipment and 
procedures in map production and the establishment of digital topographic and 
cadastre databases. In the next few years Bosnia and Herzegovina must 
accomplish numerous tasks to arrange spatial records. These tasks must be 
accomplished very conscientiously and in a reasonable period of time. It is very 
important for Bosnia and Herzegovina’s prosperity and for the fulfilment of the 
conditions established for the process of entering European and international 
integrations. The iGEO geospatial portal implementation, described in detail further 
down in this paper, represents an initial drive towards establishing state-wide SDI-
based services as a focal point to handle the above stated tasks. It represents a 
standardized, INSPIRE-driven way of providing important geospatial data to end-
users throughout Bosnia and Herzegovina.  
Keywords: Spatial data infrastructure, INSPIRE Directive, Cadastre, Sustainable 
development 
 
1. INTRODUCTION 
Spatial data infrastructures (SDIs) have existed for quite a long time, indeed from 
the moment when the first spatial data were collected and presented in maps and 
plans (Phillips et al. 1999). With the rapid development of spatial data collection 
and communication technologies, SDI has become an increasingly important factor 
in terms of how spatial data are used at the private and public sector levels, as well 
as state and ultimately global levels. President Clinton’s Executive Order 12906 
from 1994 played an important role as a stimulus for the creation of national SDIs. 
Besides national SDIs, different initiatives at the regional (e.g. EUROGI and 
PCGIAP) and global levels (GSDI) have also been implemented. The development 
of SDI differes according to country (Groot and McLaughlin 2000). Sets of basic 
spatial data also vary from country to country, and each national SDI is different 
with regard to societal needs, sociological evolution, economic reality and national 
ambitions and priorities. Efficient land management with sustainable development 
and the planning of all land operations requires the arrangement and 
modernization of spatial files and the establishment of a national SDI. This 
necessitates full coordination and cooperation between the provider and the spatial 
data user, as well as between public and state institutions (Messer 2012). 
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The INSPIRE initiative was launched in 2001, with the intention of providing 
harmonized sources of spatial information in support of the formulation, 
implementation and evaluation of community policies (Annoni 2006). It relates to 
the base of information collected among member states to respond to a wide range 
of policy initiatives and obligations at the local, regional, national and international 
levels. 
Figure 1: Levels of spatial data infrastructure 
 
This paper summarizes some important milestones and recent developments in 
INSPIRE implementation. Particular attention is paid to the role of the iGEO portal 
in this process. The geoportal is modeled after the EU INSPIRE Directive to share 
geographic information across Europe. 
2. THE INSPIRE DIRECTIVE 
The INSPIRE Directive serves to establish the necessary infrastructure for spatial 
information within the EU in order to ensure the better integration of environ-mental 
and other policies. INSPIRE responds to the need for quality georeferenced 
information to support an understanding of the complexity of and interactions 
between human activities and environmental pressures and impacts. It addresses 
the current general situation with respect to spatial information in Europe, where 
there is an urgent need to fill in gaps in availability and eliminate the duplication of 
information collection, as well as to compensate for the fragmentation in existing 
datasets and sources. All these problems make it difficult to identify, access and 
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use currently available data, to the detriment of environmental integration. This is 
expecially critical given the importance of data with regard to a number of policy 
and information topics spanning various levels of public authority. The INSPIRE 
Directive is complementary to related policy initiatives, such as the Directive on the 
Reuse of Public Sector Information (European Commission 2003a), which is 
currently under revision, and the Directive on Public Access to Environmental 
Information (European Commission 2003b). 
The purpose of INSPIRE is to support environmental policy and overcome major 
barriers still affecting the availability and accessibility of relevant data. According 
to Craglia (2010) these barriers include the following: 
 inconsistencies in spatial data collection, whereby spatial data are often 
missing or incomplete, or the same data are collected by different organizations; 
 lack of or incomplete documentation on available spatial data; 
 lack of compatibility among spatial datasets that cannot therefore be combined 
with others; 
 incompatible SDI initiatives within and between MS, which often function only 
in isolation; 
 cultural, institutional, financial and legal barriers preventing or delaying the 
sharing of existing spatial data. 
The key elements of the INSPIRE Directive in overcoming these barriers include: 
 metadata to describe existing information resources so data can be found and 
accessed more easily; 
 harmonization of key spatial data themes needed to support environmental 
policies in the EU; 
 agreements on network services and technologies to allow discovery, viewing 
and downloading of information resources and access to related services; 
 policy agreements on sharing and access, including licensing and charging; 
 coordination and monitoring mechanisms. 
INSPIRE addresses 34 key spatial data themes organized in 3 groups (or Annexes 
to the Directive) reflecting the different levels of harmonization expected and 
staged phasing (Table 1). Annexes I and II focus on reference data, while Annex 
III focuses on data for environmental analysis and impact assessment. 
The Directive does not require new data collection and does not impose any 
obligation on data providers to change existing workflows. By enabling 
interoperability, data can be used coherently, independent of whether an existing 
dataset is transformed (harmonized) permanently or is only temporarily 
transformed by a network service in order to publish it within INSPIRE. 
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Table 1: Data themes of INSPIRE 
Annex I 
1. Coordinate reference systems  
2. Geographical grid systems  
3. Geographical names  
4. Administrative units  
5. Addresses  
6. Cadastral parcels  
7. Transport networks  
8. Hydrography  
9. Protected sites  
Annex II 
10. Elevation  
11. Land cover  
12. Orthoimagery  
13. Geology  
Annex III 
14. Statistical units  
15. Buildings  
16. Soil  
17. Land use  
18. Human health and safety  
19. Utility and governmental services  
20. Environmental monitoring facilities  
21. Production and industrial facilities  
22. Agricultural and aquaculture facilities  
23. Population distribution and demography  
24. Area management /restriction/ regulation zones and reporting units  
25. Natural risk zones  
26. Atmospheric conditions  
27. Meteorological geographical features  
28. Oceanographic geographical features  
29. Sea regions  
30. Bio-geographical regions  
31. Habitats and biotopes  
32. Species distribution  
33. Energy resources  
34. Mineral resources  
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In more detail, MS obligations include several key tasks. 
Planning: 
 Identify spatial datasets that meet the conditions established under Article 4 (1) 
of the Directive and identify the national authorities that hold such data. 
 Identify international standards, especially with respect to the validation of 
metadata and any existing initiatives. 
 Identify stakeholders for the purposes of Article 22 (1) of the Directive and 
assess user requirements. 
Regulation: 
Regulate the collection and dissemination of all spatial data that fulfil the conditions 
stipulated under Article 4 of the Directive and establish metadata for spatial 
datasets and services. 
 Establish by law a competent authority or authorities. 
 Formulate legal instruments with implementation rules for the interoperability 
and harmonization of spatial data. 
 Establish under national legislation a network of services for spatial datasets 
and services for which metadata have been created and provide for its 
operation. 
 Set obligations through national legislation to facilitate data sharing. 
Training and Capacity Building: 
 Prepare and publish guidance on the duties and roles of the various 
stakeholders. 
 Provide technical training for officers in public authorities involved in the 
provision of spatial data services in order to optimize their services. 
Monitoring and Reporting 
 Provide information at regular intervals at the national level and set up an 
infrastructure to handle requests by the public or public authorities, whether 
national or from another MS. 
 Set up the necessary infrastructure to report to the Commission. 
These tasks are not only being considered for MS, but also candidate and potential 
candidate countries. This is especially important for Bosnia and Herzegovina as 
an acceding country (Cetl et al. 2009a; Poslončec-Petrić et al. 2011), which will 
have to adhere to the general INSPIRE time-table immediately upon accession. 
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3. COMPONENTS OF INSPIRE 
The legal framework of INSPIRE has two main levels (European Comission 2016a). 
At the first level, there is the INSPIRE Directive itself, which sets the objectives to 
be achieved and asks the MS to pass their own national legislation establishing 
NSDIs. This mechanism of European legislation plus national legislation allows 
each country to define its own means of achieving the objectives agreed upon, 
taking into account its own institutional characteristics and history of development. 
At the second level of legislation, INSPIRE envisages technical implemention of 
rules in the form of regulations. These are actually the main components of 
infrastructure: 
 metadata; 
 interoperability of spatial data sets and services; 
 network services (discovery, view, download, invoke) made available through 
the INSPIRE geoportal; 
 data-sharing; 
 coordination and measures for monitoring and reporting. 
From 2005 onwards, and in parallel with activities to prepare the INSPIRE Directive, 
several drafting teams (DTs) started to elaborate implementing rules (IRs). In 
addition, several thematic working groups (TWGs) have been elaborating data 
specifications for the different themes of the three Annexes to the Directive since 
2008. All the IRs take the form of a decision or regulation and must be implemented 
by individual MS once they are published. Each IR is accompanied by technical 
guidelines (TGs) which, in addition to providing general support for implementation, 
may give directions on how further to improve interoperability. 
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Figure 2: Overview of the INSPIRE architecture 
 
3.1 Metadata 
The INSPIRE Metadata Regulation came into force on 24 December 2008 By 
December 2010 MS had to provide the metadata for the data sets and services 
listed in Annexes I and II of the Directive. A revised version of the TGs to implement 
the Regulation using EN ISO 19115 Metadata and EN ISO 19119 Services was 
also published on the INSPIRE web site in June 2010 (European Commission 
JRC, December 2013). 
3.2 Network Services 
Figure 2 provides an overview of the INSPIRE architecture with common network 
services. Network services are necessary for sharing spatial data between the 
various levels of public authority in the community. The INSPIRE Network Services 
Regulation was adopted by the Commission on 19 October 2009. This contains 
the implementing rules for discovery and viewing services. The TG Discovery 
Services (Version 3.1) and the INSPIRE View Service TG (Version 3.1), were 
prepared by the Network Services Drafting team and published on the INSPIRE 
website on 7 November 2011 (European Commission, December 2010). 
3.3 Data Specifications 
Commission Regulation No 1089/2010 (European Commission 2010b; European 
Commission 2011) of 23 November 2010 implementing Directive 2007/2/EC of the 
European Parliament and of the Council was published concerning the 
interoperability of spatial data sets and services. This Regulation concerns the 
interoperability of spatial data sets for Annex I spatial data themes. TGs for the 
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spatial data themes of Annex I are available on the INSPIRE website (European 
Commission, December 2014). 
Also available are the framework documents for the devlopment of the INSPIRE 
data specifications, updated to reflect experience with Annex I data themes. 
INSPIRE data specifications reached an important milestone in June 2011 with the 
delivery by the TWGs of Data Specifications Version 2.0 for Annex II & III Data 
Themes, the launch of stakeholder consultation and the start of testing of the 
proposed specifications. Success in reaching this point while respecting tight 
deadlines was due to the expertise, dedication and commitment of all the experts 
involved and the support they received from their organizations. 
Objections received during the consultation and testing period have been resolved 
and the Implementing Rule Legal Act for Annex II and III has been drafted. The 
draft is currently under revision by the services of the Commission. When exactly 
the INSPIRE Committee expressed an opinion on the proposed legal act in the  the 
translations which are  available from the early 2013. The 3.0 versions of the draft 
TGs for all 25 themes covered in INSPIRE Annexes II and III were published on 
the INSPIRE web site. 
3.4 Monitoring and Reporting 
On 5 June 2009, the Commission Decision implementing Directive 2007/2/EC of 
the European Parliament and of the Council with regard to monitoring and reporting 
was adopted (European Commission 2009b). 
A document explaining the rationale for the selected indicators, as well as 
guidelines and a Microsoft Excel template for reporting, have been developed and 
made available. These documents can be found on the INSPIRE website in the 
section on monitoring and reporting. Quantitative monitoring takes place annually, 
while reports covering more qualitative aspects are required every three years 
(European Commission, May 2009). 
3.5 INSPIRE Geoportal 
The deadline for MS to provide discovery and view services in operational mode, 
according to the INSPIRE regulation on network services and data sharing was 
articulated in the Comission Regulation (EU) No 1088/2018. Also the INSPIRE 
metadata editor is accessible via the INSPIRE geoportal. Additional functions are 
envisaged in subsequent releases.  
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Figure 3: INSPIRE Geoportal 
 
4. EXPERIMENTAL RESEARCH – BOSNIA AND HERZEGOVINIAN 
GEOPORTAL 
One of the primary aims of this experimental research was to provide simplified 
access to countrywide geographic data through an online geoportal (named 
“iGEO”), a type of web site that makes it easier for citizens, governments, and 
private- sector users to find and access vast quantities of Bosnia-Herzegovinian 
geographic information and related services. The geoportal has already proven its 
value as an essential component of civil infrastructure planning and design. Simple 
access to geospatial data is the key prerequisite for an efficient and economically 
prosperous society. The geoportal in active operation means that other 
governmental organizations can both use iGEO data and make their data 
accessible. This is the first step in establishing a Bosnia-Herzegovinian national 
geoportal as part of a national SDI. The iGEO is an experimental research 
geoportal at present, but it may have the potential to become the official national 
Bosnian and Herzegovinian portal for SDI. 
The geoportal is based on modeled after the EU INSPIRE Directive to share 
geographic information across Europe. This geoportal was created by small and 
medium-sized enterprises (SMEs) in Bosnia and Herzegovina.  
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We were able to support the discovery of national data through the geoportal while 
also providing strict access control and data quality policies. The data available 
through the geoportal includes digital orthophotos, base maps, administrative units, 
and land survey information (Figure 4). 
Figure 4: Overlaying transparent and opaque layers: geodetic plan scale 1:1000 
overlayed over the 1m orthophoto 
 
Technically, the iGEO geoportal is a GeoServer-based set of web services allowing 
access for Bosnia-Herzegovinian local municipalities, government agencies and 
utility infrastructure organizations to the most precise base map data. iGEO raster 
and vector layers are registered using metadata, which describes the location, age, 
quality, and other characteristics of the resources (Figure 5). 
With access to this information on mapping material, organizations can make 
decisions based on the best resources available. iGEO represents the geoportal 
component of the NSDI initiative in Bosnia and Herzegovina. In this case iGEO 
only has a portal component. It provides the following benefits to a wider audience:  
 It improves the efficiency and effectiveness of geospatial activities within 
enterprises and across organizations. 
 It supports collaboration and cooperation among departments and 
organizations by facilitating the sharing of geospatial resources regardless of 
the GIS platform. 
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 It attains an enterprise-level awareness of disparate geospatial data, web 
services and activities. 
 It leverages existing geospatial resources so organizations do not duplicate 
those resources or the effort in creating them. 
 It ensures the use of approved, high-quality datasets. 
 It reduces the time users spend trying to find relevant, usable geospatial 
resources. 
4.1 iGEO-based Datasets and Services 
GeoServer provides full catalogue service web (CSW) functionality via the CSW 
plug-in. Because CSW can automatically be harvested, it is easier to integrate new 
services into existing spatial data infrastructure. GeoServer offers a minimal 
implementation of the CSW specification that is limited compared to 
implementations in more full-fledged catalogues. This is by design, as it is meant 
to be as lightweight as possible while still providing the capability to offer metadata 
about the contents of a GeoServer instance. Such metadata can easily be 
consumed by a more complete CSW implementation that supports harvesting. 
 
The following standard CSW operations are currently supported: 
 GetCapabilities 
 GetRecords 
 GetRecordById 
 GetDomain 
 DescribeRecord 
 
 The Internal Catalogue Store supports two metadata schemes: 
 Dublin Core 
 ISO Metadata Profile 
 
We are currently working towards establishing interfaces with the GeoNetwork 
platform to enable setting up an INSPIRE view service with GeoNetwork and 
GeoServer. 
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Figure 5: Utilizing raster imagery – Municipality Prijedor: topographic map 1:25.000 
(TK 25) 
 
Geoportal provides the datasets concerning the following aspects: 
 administrative boundaries 
 buildings 
 cadastral parcels 
 colored DTM 
 scanned maps (regardless of map scale) 
 geographical names 
 hydrography networks 
 ortho-photographies (regardless of resolution) 
 railway networks 
 road networks 
 airports runways 
 governmental buildings 
 cadastral trigonometric points (levels I-IV) 
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Figure 6: Overlaying raster and vector layer/geodetic state map grid (scale 
1:5000) over the orthophoto layer 
 
 
The web services provided carry detailed metadata on accompanying data layers, 
according to ISO/TS 19139-2:2012 Geographic information – Metadata standard 
based on OpenGIS Consortium (OGC) rules (Figure 6): 
 Web Map Service (WMS) v1.1.1, v1.3.0 – The OGC Web Map Service interface 
standard provides a simple HTTP interface for requesting geo-registered map 
images from one or more distributed geospatial databases. A WMS request 
defines the geographic layer(s) and area of interest to be processed. The 
response to the request is one or more geo-registered map images (returned 
as JPEG, PNG, etc) that can be displayed in a browser. The interface also 
supports the ability to specify whether the returned images should be 
transparent so that layers from multiple servers can be combined. 
 Web Feature Service (WFS) v1.0.0, v1.1.0, v2.0.0 – The OGC Web Feature 
Service interface standard provides an interface allowing requests for 
geographical features across the web using platform-independent calls. One 
can consider geographical features as the "source code" behind a map, 
whereas the WMS interface or online tiled mapping portals like Google Maps 
return only an image, which end- users cannot edit or spatially analyze. 
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 Web Coverage Service (WCS) v1.0.0, v1.1.0, v1.1.1 – The OGC Web 
Coverage Service interface standard offers multi-dimensional coverage data 
for access over the Internet. WCS extension standards add further functionality; 
some of these are required in addition to the core to obtain a complete 
implementation. This also holds for geography markup language (GML) as a 
coverage delivery format: while GML constitutes the canonical format for the 
definition of WCS, it is not required by this core that a concrete instance of a 
WCS service implements the GML coverage format. WCS extensions 
specifying the use of data encoding formats in the context of WCS are designed 
in such a way that the GML coverage informational content specified in this 
core are consistent with the content of encoded coverage. 
 Web Map Tiled Service (WMTS) v1.0.0 – WMTS complements earlier efforts 
to develop services for the web-based distribution of cartographic maps. The 
OGC WMTS provides a complementary approach to the OGC Web Map 
Service (WMS) for tiling maps. WMS focuses on rendering custom maps and 
is an ideal solution for dynamic data or custom styled maps (combined with the 
OGC Style Layer Descriptor (SLD) standard). WMTS trades the flexibility of 
custom map rendering for the scalability possible by serving static data (base 
maps) in which the bounding box and scales have been constrained to discrete 
tiles. The fixed set of tiles allows for the implementation of a WMTS service 
using a web server that simply returns existing files. The fixed set of tiles also 
enables the use of standard network mechanisms for scalability, such as 
distributed cache systems. 
 Catalogue Services for the Web (CSW) v3.0 – OGC catalogue services support 
the ability to publish and search collections of descriptive information (metadata) 
for data, services, and related information objects. Metadata in catalogues 
represent resource characteristics that can be queried and presented for 
evaluation and further processing by both humans and software. Catalogue 
services are required to support the discovery and binding to registered 
information resources within an information community. OGC Catalogue 
interface standards specify the interfaces, bindings and provide a framework 
for defining application profiles required to publish and access digital 
catalogues of metadata for geospatial data, services and related resource 
information. Metadata act as generalized properties that can be queried and 
returned through catalogue services for resource evaluation, as well as, in 
many cases, invocation or retrieval of the referenced resource. Catalogue 
services support the use of one of several identified query languages to find 
and return results using well-known content models (metadata schemas) and 
encodings. 
 Streaming KML v2.2 – KML is an XML language focused on geographic 
visualization, including annotation of maps and images. Geographic 
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visualization includes not only the presentation of graphical data on the globe, 
but also the control of the user's navigation in the sense of where to go and 
where to look. From this perspective, KML is complementary to most of the key 
existing OGC standards including GML (Geography Markup Language), WFS 
(Web Feature Service) and WMS (Web Map Service). Currently, KML v2.2 
utilizes certain geometry elements derived from GML v2.1.2. These elements 
include point, line string, linear ring, and polygon. 
 Geography Markup Language (GML) – The OGC GML Encoding Standard is 
an XML grammar for expressing geographical features. GML serves as a 
modeling language for geographic systems as well as an open interchange 
format for geographic transactions on the Internet. As with most XML based 
grammars, there are two parts to the grammar – the schema that describes the 
document and the instance document that contains the actual data. A GML 
document is described using a GML Schema. This allows users and 
developers to describe generic geographic data sets that contain points, lines 
and polygons (Figure 7). 
During the process of postprocessing, we took data originally provided, then 
standardized the data in terms of content and metadata. All data provided by iGEO 
are serviceable by all the before mentioned web services. 
Figure 7: Point-wise vector layer visualization/cadastral trigonometric points over 
the topographic map layer 
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4.1.1  Supported client software platforms for iGEO 
Supported commercial client platforms: 
 Autodesk AutoCAD Map 3D 
 Autodesk AutoCAD Civil 3D 
 ESRI ArcGIS Desktop 
 MapInfo Professional 
 Bentley MicroStation 
 Intergraph GeoMedia 
Supported open source client platforms (Figure 8): 
 MapWindow GIS 
 GRASS GIS 
 Quantum GIS 
 gvSIG, SAGA GIS, JUMP GIS and many others. 
Figure 8: Streaming KML/KMZ services in Google Earth/Municipality Prijedor: 3D 
buildings and building metadata 
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Figure 9: Streaming super-overlays in Google Earth/Municipality Banja Luka: 
topographic map draped over DTM 
 
 
4.1.2  Supported server software platforms for iGEO 
Supported server GIS commercial platforms: 
 Autodesk MapGuide Infrastructure Server 
 Autodesk Topobase Server 
 ESRI ArcGIS Server 
Supported server open source platforms (Figure 9): 
 MapGuide Server Open Source 
 GeoServer 
 MapServer and many others. 
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Figure 10: OpenLayers (web-based) representation of administrative boundaries of 
Republic of Srpska, Bosnia and Herzegovina 
 
Figures 4, 5, 6, 7, 8, 9 and 10 represent core iGEO data visualized over different 
GIS platforms and existing commercial and open source applications. Specialized 
software implementations based on iGEO services are presented in the following 
paragraphs. 
4.2 iGEO-based implementations 
At this point iGEO-related experimental web services already handle data requests 
from local municpalities and utility companies, such as the Municpality of Banja 
Luka, the Municipality of Prijedor, the Municpiality of Gradiška, the Municipality of 
Teslić, M:Tel (telecommunications provider based in the Republic of Srpska), 
Vodovod i kanalzacija (RS-based local water and sewer company), Elektro-Krajina 
(regional electricity company), and many others. 
There are two software projects under development based on the iGEO services 
geoportal as a principal data source: AreaCAD-GIS and BrownInfo. More iGEO-
based specialized applications are envisoned and their planned architectures are 
at different stages of completeness by utility infrastructure organizations 
regionwide. 
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4.2.1  AreaCAD-GIS 
AreaCAD-GIS is INOVA informaticki inzenjering's project representing a multi-tier 
GIS technology enabling organization-wide authoring and publishing spatial plans 
metadata and design information quickly and easily for distribution internally or on 
the web. Application targets municipal spatial (urban) planning departments’ 
productivity improvement and reduction of the time necessary for the issuing of 
building permits and tracking of their execution, as well as building legalization 
issues (Figure 11). It also serves as a bridge between a centralized municipal GIS 
repository and spatial planner acquisition tools using various types of thin clients – 
to display acquired cadastral and urban data. 
Figure 11: City of Prijedor's municipal AreaCAD-GIS Server web portal 
 
AreaCAD-GIS utilizes iGEO-based web services to query and visualize Bosnia-
Herzegovinian administrative data and topographic maps (Figure 12). 
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Figure 12: City of Banja Luka's municipal AreaCAD-GIS implementation running on 
the Autodesk Map 3D platform 
 
4.2.2  BrownInfo 
BrowInfo is a University of Banja Luka, Faculty of Architecture, Civil Engineering 
and Geodesy research project initiated with the aim of defining universal standards 
of identification, inventory and classification of brownfield sites in order to devise 
sets of effective methods for the collection, systematization, presentation and 
storage of brownfield-related data for use in the future as a basis for decisions on 
starting brownfield regeneration projects. 
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Figure 13: BrownInfo software implementation related to Business Zone Incel, 
Banja Luka 
 
BrownInfo software utilizes iGEO-based web services to query and visualize utility 
infrastructure data and orthophoto maps for targeted Banja Luka region (Poslovna 
zona Incel/Business Zone Incel). 
5. CONCLUSION 
Eleven years after INSPIRE was conceived and five years after its formal adoption, 
we can see clear results and benefits. Every day, more and more spatial data within 
the framework of INSPIRE become available throughout the EU e.g. Geodata 
Services for European soil data (Feiden et al. 2011). They may not yet be 
harmonized, because that process is just beginning, but data are already available 
for discovery and viewing.  
The INSPIRE process has involved hundreds of experts and professionals from all 
over Europe. The complexity of this participatory approach is certainly innovative, 
not only in relation to the development of SDIs, but also more generally for the 
formulation of public policy at the European level. 
Moreover, the main stakeholders have already been “inspired” in each country as 
well as at the European level, which has triggered many other initiatives. 
Awareness has been raised throughout the public sector and individuals and 
organizations have been encouraged to think about their roles and the datasets for 
which they are responsible. 
All eyes are now clearly focused on the MS. Their experiences of implementing 
INSPIRE in the coming period will be crucial for the planning and preparatory 
activities already started for the review of the INSPIRE Directive. 
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The efficient implementation of INSPIRE also involves cost–benefit considerations, 
which are a core part of the process. It is important to raise awareness, especially 
among users, of the need to monitor the benefits, which will not immediately be 
obvious. 
In Bosnia and Herzegovina there is no official strategy for establishing NSDI, there 
are just borderline strategies at the entity level for Republika Srpska and the 
Federation of Bosnia and Herzegovina. Administrative borders and complex 
relations between these two entities have resulted in a situation in which we are 
still waiting for Bosnia and Herzegovina to officially adopt a national strategy for 
NSDI. Our idea for the future is that after adopting this strategy,  iGEO portal will 
play the role of the core component for NSDI services.  
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